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ABSTRACT 

The French and Guilford-Zimmerman measures of spatial 
orientation and spatial visualization factors are compared. Both 
approaches to measurement are described. A study to assess the two 
approaches is reported. Both tests were administered to 40 college 
sophomores in a classroom setting according to published 
instructions. Pearson product-moment correlations were computed for 
the multitrait-multimethod matrix. Results indicate that both tests 
exhibit convergent validity. The data on discriminant validation, 
however, indicates that variance attributable to methods exceeds 
variance attributable to traits. The conclusion is that variance due 
to authorship is greater than that due to trait and that the traits 
may not be distinct variables. (DJ) 
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CONVERGENT AND DISCRIMINANT VALIDATION OF THE FRENCH AND 
GUILFORD-ZIMMERMAN SPATIAL ORIENTATION AND SPATIAL 
VISUALIZATION FACTORS 

Gary D. Borich and Patricia M. Bauman 

The University of Texas Indiana University 

Although researchers generally agree that a spatial ability factor 
exists , there has been controversy concerning the nature of the con- 
struct and its sub-factors. The existence of several spatial factors 
and instruments for their measurement have been posited by French (1951) , 
French, Ekstrom, and Price (1962), and Guilford and Zimmerman (1956). 

After reviewing several factorial studies,' French (1951) described 
two spatial factors: spatial orientation and spatial visualization. 

French defined spatial orientation as the aptitude to remain unconfused 
by the changing orientations in which a spatial configuration may be 
presented and spatial visualization as the aptitude to comprehend 
imaginary movement in three-dimensional space. 

French, et al. (1962) selected two tests for the measurement of 
these constructs. The spatial orientation test requires the comparison 
of two cubical blocks. The respondent is asked to indicate whether the 
two blocks are the same or different according to symbols written on 
their faces. 

The French visualization test requires an examinee to imagine the 
folding and unfolding of a piece of paper which, when folded, has been 
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perforated (simulated by circles drawn on the paper) one or more times. 
Out of five alternatives an examinee must choose the alternative which 
represents the paper after it has been unfolded and the perforations 
have been made . 

Guilford and Zimmerman (1956) postulated two aptitudes which they 
also called spatial orientation and spatial visualization. Two tests 
of the Guilford-Zimmerman Aptitude survey were designed to measure 
these constructs. The authors referred to spatial orientation as an 
ability to appreciate spatial relations with reference to the body of 
the observer. The awareness of whether one object is to the right or 
left, higher or lower, or nearer or farther than another is the essen- 
tial nature of their factor. 

The Guilford-Zimmerman test for spatial orientation requires an 
« examinee to imagine that he is riding in a boat whose prow is always 
visible in the foreground of the pictures comprising each item. In 
the first picture one sees the prow of a boat and some portion of the 
seascape in front of the boat. In the second picture the boat has 
changed its position. Tne examinee is asked to compare pictures to 
determine the boat's new heading prior to marking one of five alter- 
natives. 

Guilford and Zimmerman described spatial visualization as a pro- 
cess of imagining movements, transformations, or other changes in visual 
objects. The Guilford-Zimmerman test for spatial visualization con- 
sists of a picture of an alarm clock and a sphere with directional 
arrows. The respondent is asked to visualize the rotation of the clock 
as it is moved into different positions according to the directions of 
the arrows • One out of every five choices pictures the clock in its 
final position. 
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French, et al. (1962) and Guilford and Zimmerman (1956) posited 
two sets of traits which are generally equivalent to each other. 
These traits and the meanings ascribed to them by their authors are: 



French, et al . 

Spatial orientation (SO) definition: remaining unconfused by 

changing orientation. 

task: determine the similarity or 

difference in cubical blocks from 
symbols on their faces. 

Spatial visualization (SV) definition: comprehending imaginary 

movement in three-dimensional space. 

task: follow movement of paper with 

holes from folded to unfolded position 

Guilford-Zimmerman 

Spatial orientation (SO) definition: awareness that one object 

is higher or lower, left or right, 
nearer or farther than another. 

task: determining a boat's position 

from changing seascape. 

Spatial visualization (SV) definition: the process of imagining 

movements, transformations, or other 
changes in visual objects. 

task: follow movement of an alarm 

clock from directional arrows. 

The multitrait-multimethod matrix (Campbell and Fiske, 1959) is a 
technique for examining convergent and discriminant validity, prerequi- 
site to the utility of traits and the tests used to measure them. Con- 
vergent validity is a confirmation of traits by independent measurement 
methods that requires a significant correlation between two different 
methods measuring the same treat. Discriminant validity requires that 
the correlation between different methods measuring the same trait ex- 
ceed (a) the correlations obteaned between that trait and any other 
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